Background: The phased implementation of the National Chlamydia Screening Programme (NCSP) began in September 2002. The NCSP offers opportunistic screening for chlamydia to women and men under 25 years of age attending clinical and non-clinical screening venues using non-invasive urine or vulvo-vaginal swab samples tested via nucleic acid amplification. This review describes the implementation of the NCSP, reports positivity rates for the first year, and explores risk factors for genital chlamydial infection. Methods: Cross sectional study of the first year's screening data from the NCSP. A standardised core dataset for each screening test was collected from 302 screening venues, excluding genitourinary medicine (GUM) clinics, across 10 phase 1 programme areas. We estimated chlamydia positivity by demographic and behavioural characteristics, and investigated factors associated with infection through univariate and multivariate analyses. Results: Chlamydia positivity among people under 25 years of age screened in non-GUM settings was 10.1% (1538/15 241) in women and 13.3% (156/1172) in men. Risk factors varied by sex: for womenage 16-19, non-white ethnicity, and sexual behaviours were associated with infection; for men-only age 20-24 and non-white ethnicity were associated with infection. Discussion: In the first phase of the NCSP, 16 413 opportunistic screens among young adults under 25 years of age were performed at non-GUM settings and testing volume increased over time. Rates of disease were similar to those found during the English screening pilot and were comparable to the first year of widespread screening in Sweden and the United States. The screening programme in England will continue to expand as further phases are included, with national coverage anticipated by 2008.
T he most commonly reported bacterial sexually transmitted infection (STI) in the England is Chlamydia trachomatis, 1 with serious sequelae in untreated infected women-for example, chronic pelvic pain, pelvic inflammatory disease (PID), ectopic pregnancy, and infertility. 2 Complications among men with untreated infection include urethritis, epididymitis, and Reiter's syndrome. 2 Recent evidence has also suggested that infection can cause male infertility. 3 Since a high proportion of chlamydial infections are asymptomatic, 2 screening programmes have evolved to detect and treat individuals with prevalent undiagnosed infections and their partners. [4] [5] [6] [7] These programmes have reported reductions in prevalence 6 8-10 and incident PID 11 12 after implementation. Other studies have demonstrated that screening for genital chlamydial infection is both cost beneficial and cost effective. [13] [14] [15] In England, a comprehensive review of the evidence justifying screening for genital chlamydial infection against the Wilson-Jungner criteria 16 was published by the chief medical officer's (CMO) expert advisory group on Chlamydia trachomatis. 17 The principal conclusion from this review was a call to establish a national chlamydia screening programme, focusing on young women attending clinical settings who were at risk of infection. 17 This call was strengthened through the inclusion of chlamydia screening in the action plan of the National Strategy for Sexual Health and HIV, which aims to reduce the transmission and prevalence of STIs. 18 In 1998, the Department of Health (DoH) in England funded a pilot of an opportunistic screening programme to explore how best to implement chlamydia screening. The investigators of the chlamydia pilot concluded it was feasible and acceptable to opportunistically screen asymptomatic women 16-24 years of age attending different healthcare settings, including general practices, contraceptive clinics, young people's services, women's services (for example, termination, gynaecology, and antenatal), and genitourinary medicine (GUM) clinics. 19 The screening pilot also reported high rates of disease, on average 10% prevalence among young women attending general practice and other healthcare settings. 20 Based on this evidence and with the guidance from the lessons learned in the screening pilot, the DoH agreed funding for a phased implementation of the National Chlamydia Screening Programme (NCSP) for England. This paper overviews the structure and process of the NCSP, reports positivity rates by demographic and behavioural characteristics, and explores risk factors for chlamydia from the first reporting year (1 April 2003 -31 March 2004 ) of opportunistic screening for phase 1 programmes.
METHODS

Programme overview
The goal of the NCSP in England is to control genital chlamydial infection through the early detection and treatment of asymptomatic infections and prevention of sequelae and onward transmission. Funding and national leadership are provided by the DoH, with scientific support from the Health Protection Agency Communicable Disease Surveillance Centre (CDSC). The programme is guided by a national chlamydia screening steering group (NCSSG), comprising multidisciplinary representation from relevant clinical and public health bodies engaged in sexual health, including GUM, contraception and family planning, obstetrics and gynaecology, nursing, health advising, general practice, and microbiology. This body advises the DoH on clinical and laboratory protocols and procedures for implementing opportunistic screening in primary health care settings-for example, contraception clinics, young people's services, general practices, etc. Screening protocols for the national programme are contained in a core requirements document, and are disseminated to local programme areas to standardise local screening activity. 21 Phased implementation of the NCSP began with 10 programme areas selected in September 2002 for phase 1. 21 22 Programme areas are composed of consortia of primary care trusts (PCTs), which are the geographic and service boundaries of the National Health Service (NHS). In January 2004, the second phase of the NCSP began with an additional 16 programme areas encompassing a further 54 PCTs. This brings current population coverage of the NCSP to an estimated 30% of all sexually active young people aged 15-24 years in England.
Local programme areas implement screening activities guided by the national core requirements. Administrative structures vary locally but usually include a local multidisciplinary steering group, chlamydia screening office and coordinator, programme lead, and clinical staffing, in partnership with PCTs, local laboratories, and healthcare providers.
All local screening activity is coordinated by a local chlamydia screening coordinator, working out of a designated chlamydia screening office. A multidisciplinary local CSSG oversees the local programme implementation and is responsible for ensuring that data are reported to the DoH. Mandatory guidelines on the structure, process, and outcome monitoring for local programmes have been produced by the national CSSG and are contained in a core requirements document (available at www.dh.gov.uk). Also contained within the core requirements document are the Patient Information Advisory Group (PIAG) approved standard screening dataset to be collected by all screening sites. The core data items are transferred electronically to the Health Protection Agency, Colindale, on a quarterly basis for national programme monitoring. Local programmes have some flexibility to adapt their screening activities to reflect local need. All programmes areas are developing locally relevant materials to complement nationally available screening resources; some areas are examining the feasibility of screening chlamydia positive patients for gonorrhoea; and other areas plan to include additional screening venues-for example, local prisons, in their activities. All such enhancements are funded locally. As the programme is still in its infancy, locally driven research and evaluation will needed to inform unresolved operational issues-for example, screening intervals and engaging men. 23 The target population for screening is young men and women under the age of 25 years who are attending healthcare facilities not traditionally associated with providing specialist sexual health services. This approach expands the number of locations (that is, screening venues) that young people can attend which are offering chlamydia screening as part of their services. These include contraceptive clinics, general practices, young people's services, antenatal services, colposcopy and infertility units, and termination of pregnancy clinics. Screening is also encouraged to those within the target age group through innovative outreach strategies, such as ''pee in a pot'' days at military bases, university campuses or health fairs, mobile vans or buses for contact with young people, prisons, and other nontraditional settings. People routinely attending GUM clinics are already tested for Chlamydia trachomatis as a part of standardised clinical protocols, and as such are not the primary target for the ''opportunistic'' nature of this national programme. People falling within the screening guidelines are offered a chlamydia test when attending a venue participating in the programme, regardless of the reason for their attendance. The attendance, itself, is the ''opportunity'' created to educate and encourage the uptake of screening for chlamydia. People under 16 years of age are offered screening if they are determined by the test initiator to be ''Frazer competent.'' 24 Every person offered screening receives a detailed patient information leaflet which summarises screening procedures and management outcomes. Implied consent is acquired by client self completion of a test request form and provision of a clinical specimen for testing.
Non-invasive samples, principally urine and self collected vulvo-vaginal swabs, are submitted to centralised local laboratories and tested using one of three common nucleic acid amplification tests (NAATs)*-polymerase chain reaction (PCR) Amplicor or Cobas Amplicor (Roche Diagnostics, Basel, Switzerland), strand displacement amplification (SDA) BDProbeTec (Becton, Dickinson and Company, Franklin Lakes, NJ, USA), or transcription mediated amplification (TMA) Aptima Combo 2 Assay (Gen-Probe Incorporated, San Diego, CA, USA), per the manufacturer's instructions. All positive and equivocal samples are confirmed, either through testing using a different NAAT or rerun of the sample using the same platform. 21 All clients are notified of test results, based on their preferred method, such as letter, telephone call, or text message. People testing positive are contacted up to three times for treatment and partner notification. Treatment is provided in accordance with published guidelines, 25 although directly observed azithromycin (1 g oral tablets) is the preferred option. Alternative regimens are prescribed, as clinically necessary. 25 Clients receive treatment at no charge, which may be dispensed at the original testing venue, by the local chlamydia screening coordinator, via referral to a GUM clinic, or other method as negotiated by the client. All people testing positive, and especially those who exhibit symptoms suggestive of chlamydial infection, are offered the opportunity to attend a GUM clinic for further STI testing. Routine tests of cure are not performed, unless the patient has been treated with erythromycin or there are serious concerns about treatment compliance.
Patients are offered the choice of notifying their own partners (patient referral), or supplying information for the health adviser or local chlamydia coordinator to notify the partner, without the patient's name being given (provider referral). Partner notification activities are also undertaken by various trained personnel-for example, the health adviser, chlamydia coordinator, staff based at a GUM clinic, programme lead, and/or test initiator; according to national standards. 26 Prophylactic treatment to partners is provided free of charge. All documentation relating to treatment of index patient and follow up of partner notification activities is collated locally at the central chlamydia screening office for local audit and is reported annually in aggregate summary to the DoH. Standardised information about the demographic and behavioural characteristics of the population screened, location of screening, laboratory test method used, and test result is collected uniformly across all local programme areas by the use of a test request form and is reported in disaggregate nationally to CDSC. Data reporting to CDSC is approved by the PIAG.
Sample selection
In this paper, tests reported to CDSC by 15 June 2004 are included. Of those, we selected only tests performed outside of GUM clinics and which were taken for opportunistic screening purposes only, as they most closely reflect the efforts to extend chlamydia testing services to people who might not normally have been tested and who potentially represent a ''hidden reservoir'' of asymptomatic infections within the young adult population. Tests were categorised as opportunistic screening if the reason for the test was for screening purposes. Tests performed for diagnostic reasons or because a client was a contact of a chlamydia positive were not included. An additional 4% (n = 674) of tests were excluded from analysis because of unknown or missing data for test result, sex, age, type of test, or inconsistent sample type (for example, male tests with self collected vulvo-vaginal swabs).
Data analysis
We performed cross sectional descriptive analyses of the population tested and assessment of factors associated with infection. Distributions of demographic, behavioural, and testing characteristics within the population were tabulated. x 2 tests and univariate odds ratios were calculated. Multivariate analyses were performed using logistic regression to explore the inter-relation of factors associated with infection within the male and female populations separately, as we hypothesised that the factors associated with infection between the two populations might be different. 2 We used chlamydia positivity, rather than prevalence, as the dependent variable in our univariate and multivariate analyses, as studies have shown that positivity is a valid surrogate measure of prevalence. 27 28 Further, since this is a largely naive population to screening and the testing period is 12 months or less, the likelihood of repeat testers is minimal and would not have an appreciable impact on our estimates.
All data analysis was performed in SPSS 12.0 for Windows (SPSS Inc, Chicago, IL, USA) with two tailed significance levels of p ,0.05.
RESULTS
Opportunistic screening in phase 1 of the NCSP occurred in a staged approach with the number of programme areas and the number of venues within each programme area offering chlamydia screening increasing from the first quarter of operations to the last (table 1) . For example, in the first quarter of the NCSP, four programme areas were offering screening at 74 venues outside of GUM clinics; by the end of the first full year of reporting, almost 250 non-GUM venues across all 10 phase 1 programme areas were offering opportunistic screening to young people. A total of 16 413 opportunistic screening tests were performed outside GUM settings during the first full year of the NCSP. Following the phased approach, over 1000 chlamydia screens (6% of the total) were done in the first quarter, and the last quarter of the first year accounted for almost 50% of all screening tests (table 2) .
We found 10.1% positivity among women less than 25 years of age opportunistically screened at settings outside of GUM clinics in the first year of the NCSP (table 2) . The population of women screened was primarily white and tested at contraceptive clinics. Over half of the female population was under 20 and the other half 20-24 years of age. Behavioural risks among women were common: 44% of the reporting population indicated a new sex partner in the last 3 months and/or two or more sex partners in the last year. SDA and PCR were the most commonly used diagnostic platforms in local laboratories. Urine was the most common specimen type, but nearly 30% of tests were done on self collected vulvo-vaginal swabs.
We found 13.3% positivity among men less than 25 years of age opportunistically screened at settings outside of GUM clinics in the first year of the NCSP (table 2). The population of men screened was primarily white, with 45% of tests done at contraceptive clinics and 26% done at colleges and universities. The male population was slightly younger than the female population-62% under 20 years of age. Behavioural risks among men were more common: 56% of the reporting population indicated a new sex partner in the last 3 months and 60% reported two or more sex partners in the past year. Urine was collected from all men.
Women ages 16-19 years were 43% more likely to test positive for chlamydia than those 20-24 years old (table 2) . Women of black Caribbean ethnicity were nearly twice as likely to test positive. Behavioural risks were also associated with infection in women, even after controlling for covariates. Women tested with SDA were more likely to test positive and this factor also held after multivariate adjustment (table 2) .
Among men, the groups more likely to test positive were somewhat different from those for women (table 2) . After controlling for all factors in multivariate analysis, slightly older males, those 20-24 years of age, were more than twice as likely as those under 20 to test positive. Similar to women, black Caribbean or mixed ethnicity males were also more than twice as likely to be infected. Among men, behavioural risks were not statistically associated with an increased risk of infection, either in unadjusted or adjusted analyses (table 2) . Additionally, men screened at colleges and universities and at young people's clinics had a reduced likelihood of infection than those tested in contraceptive clinics. Like their female counterparts, men screened using the SDA test had a significantly higher likelihood of testing positive (table 2) .
To understand why higher positivity was found with the SDA test, an exploratory analysis was performed, dividing the population into those tested with SDA and those tested using another NAAT. Groups with higher positivity tended to be over-represented in the population tested with SDA (data not shown). For example, there were larger proportions of black and mixed ethnic groups and people reporting a new sex partner among people tested with SDA (p ,0.05), and these groups were almost twice as likely to test positive for chlamydia than white people or those who did not report a Women's clinics1 (21) 218 ( new sex partner in the last 3 months (table 2) . Further, there were higher concentrations of 20-24 year old females in the population tested with LCR, PCR, and TMA and the positivity in this group was less than 16-19 year olds.
DISCUSSION
The phased implementation of the National Chlamydia Screening Programme in England has begun. The number of phase 1 programme areas, the number of venues within programme areas, and the total number of screens performed all increased over time, reflecting our phased approach. Because the programme has just begun, it is important to place in context the screening volume and its impact on coverage. Economic models have shown that one of the most critical aspects to ensure the success of a widespread screening programme is uptake. 14 15 29-31 Recent estimates from the United States by Levine and colleagues suggest that screening coverage was highest in areas that experienced reductions in prevalence after several years of aggressive and comprehensive screening. 32 Data from the first few years of routine chlamydia testing in Sweden also reflect the impact of high screening volumes. 9 Continued efforts to increase screening coverage in England are focused not only on expanding the number of programme areas involved, but also increasing the volume of testing at the screening venues within those programme areas. This will be monitored closely as the NCSP continues to expand.
The first year of screening has also detected similar levels of infection among people consenting to be screened as was found in the original chlamydia screening pilot. 20 Screening programmes in other countries reported chlamydia prevalences ranging from 6% in Sweden 9 to 12% in the north western region of the United States 6 33 in their first year of implementation. Although those same programmes screened a larger number of women than thus far accomplished in England, the similar rates of infection at the start affirms that the opportunistic approach-selectively screening those thought to be at higher risk-has proved to be a successful strategy in disease detection. The data from the first year of the NCSP justify our continued focus on young women and men attending healthcare settings as performed in the original pilot.
Another unique outcome of the first year results is the demonstration that opportunistic screening can and does occur in a wide variety of settings. Encouragingly, the second highest volumes of screening were from 131 general practices (in five of the programme areas) and 16 young people's services (in six programme areas), both of which are not traditionally centred around sexual health service provision. Much has been made recently about the ability or willingness of GPs to become involved in the NCSP. Oakeshott et al suggest in a recent article that without remuneration GPs would not only not participate in screening but also that the programme would not succeed. 34 Unlike the research pilot of opportunistic chlamydia screening in which GPs were paid on a per test basis, 19 the NCSP funding in phase 1 did not include the same payments to GPs (as it is not a research project). The NCSP first year data seem to suggest that GPs are willing to offer chlamydia screening to their clientele without reimbursement incentives from the NCSP. Over 10% of all screening tests were done within general practice, and that proportion increased throughout the first year and continues to do so in preliminary data from the first quarter of the second year (data not shown). We are encouraged by these numbers, as strong efforts have been made by both the national management team, as well as local chlamydia screening coordinators and their teams, to engage primary care and to ease the implementation of screening in those settings. Creative delivery strategies utilised in phase 1 CT+, Chlamydia trachomatis positive; OR, odds ratio; CI, confidence interval; PCR, polymerase chain reaction; SDA, strand displacement assay; TMA, transcription mediated assay; LCR, ligase chain reaction; NA, not applicable.
* Only people responding to the question are included in totals. 1Includes gynaecology, infertility, colposcopy, and antenatal services.
ôIncludes chlamydia screening office, outreach activities, and unknown clinic types. Table 2 Contiuned First year results of the NCSP in Englandprogramme areas address some of the barriers to screening within general practice, 35 and include: (1) allowing patients to self select for screening and self complete the test request form (saving time); (2) training of practice nurses to make appropriate invitations for screening (reducing the need for expensive medical consultant involvement); (3) covering administrative time for specimen and data collection (augmenting costs); (4) shifting the responsibility for notification of results and follow up to a local chlamydia screening office (reducing workload burden within general practice); and (5) empowering GPs to holistically attend to the physical and sexual health needs of their young adult population (enhancing the skills and capabilities of general practice staff). The lessons learnt about implementing screening in primary care from the first phase of the programme have informed the development of guidelines for chlamydia screening in general practice as well as model local enhanced service contracts outlining set standards and outcomes for screening in this setting. The devolved nature of general practice provision in England means that efforts to encourage local involvement of GPs in chlamydia screening will become a major challenge of the programme in future years. Indeed, phase 2, and subsequent phase 3, implementation areas will encourage more widespread primary care involvement than previous phases.
Data from the NCSP's first year confirm that the epidemiological profile of both the men and women screened is nearly identical to that found in numerous studies in the United Kingdom 1 17 36 and in Europe, 37 with highest chlamydia positivity among women 16-19 years of age and men 20-24. The age related differences in chlamydia positivity between women and men screened was expected given the results of other studies. 1 9 33 36 Additionally, people who have acquired a sex partner recently or who have had several sex partners were at increased risk of infection. However, the association between behavioural risks and infection among men did not reach statistical significance in univariate analysis or multivariate modelling. This could be the result of a small sample size for men (less than 1200 male tests reported), an under-reporting of sexual risk taking among the female population, or an actual difference in the sexual behaviour of men versus women. There is evidence from the Natsal study of sexual behaviour in Britain to support a behavioural difference between men and women: men reported a greater number of lifetime and recent sex partners, as well as more frequent partner change, than women. 38 The sexual behaviour data reported through the NCSP have provided additional benefit by further refining our analysis of risk behaviours that are associated with people testing positive for chlamydia. This will allow us to better understand the behavioural components contributing to the spread of STIs, 39 and monitor behavioural changes in the population that may affect our disease control efforts. Other established STI surveillance networks, principally through the statutory KC60 returns from GUM clinics, do not collect sexual behaviour data. The collection of these data in the NCSP is the first large scale programme targeting sexual health to include behavioural surveillance. The use of this information allows us an additional tool in prevention efforts to address, and eventually arrest, the observed increases in STIs in England.
The noted increase positivity among those tested with the SDA platform is an unexpected mystery. The concentration of higher risk people in the SDA tested population and lower risk people in the population tested using other NAATs might help explain the variations in positivity between the four different nucleic acid amplification tests. However, interlaboratory variation in the use of the testing platforms, adjusted sensitivity and specificity of each NAAT in a ''real world'' setting, or the utilisation of lower cut-off threshold for positive confirmation within the laboratory could also influence the performance and outcome of the SDA test. It would be worthwhile to further analyse this difference. The DoH has recently funded the Microbiological Diagnostic Assessment Service to carry out a comparative evaluation of the sensitivity, specificity and performance of PCR, TMA, and SDA in three laboratories in England (Department of Health, personal communication). This evaluation may also provide additional context for explaining our findings.
Finally, researchers have suggested that targeted annual screening of 15-24 year old females, combined with treating 50% of partners of chlamydia positive females and increasing condom use, could dramatically reduce the prevalence of chlamydia in the population. 29 The NCSP includes dedicated funding and guidelines for a strong partner follow up activities in local programme areas 21 to ensure women do not become re-infected from an untreated partner and that partners of positive women do not continue to spread infection to others. The NCSP provides for the testing and free treatment of all sexual contacts, regardless of age, through application of rigorous national partner notification standards. 26 In future years, the marrying of partner notification data with screening volume and coverage data will provide an enhanced summary of the NCSP's impact on the population. We hope to expedite disease reductions through the combined approach of screening and comprehensive treatment and follow up.
It is clear from our results that we have some way to go to demonstrate reductions in disease similar to what was experienced in Sweden and the United States; however, the data from this first year of screening are encouraging. New lessons are being learnt on the process and outcomes of opportunistic screening and methods for enhancing its implementation in a diverse range of healthcare settings. Insights are being gained into the best methods for engaging men in sexual health; innovation in treatment and partner notification in sites outside of GUM clinics; and sharing of information on best practice across the breadth of the health service system in England. The collection of an expanded and disaggregate sexual health dataset is improving our understanding of the distribution and determinants of genital chlamydial infection. The NCSP will undoubtedly continue to Key messages N The phased implementation of the National Chlamydia Screening Programme has begun: 16 413 chlamydia screens to young men and women during the first year confirm the feasibility of opportunistic screening in non-GUM settings N The NCSP has demonstrated 10% positivity among women and 13% positivity among men opportunistically screened; this is similar to the findings from the original screening pilot and affirms the opportunistic approach is a successful strategy for disease detection N 30% of specimens collected from women were self taken vulvo-vaginal swabs (VVS), demonstrating the feasibility and acceptability of VVS as an alternative to urine collection for women N The NCSP is the first national sexual health initiative to include routine behavioural surveillance, which improves our understanding of the behavioural factors driving STIs and enhances our ability to design appropriate prevention messages
